The synthetic triterpenoid CDDO-Imidazolide suppresses STAT phosphorylation and induces apoptosis in myeloma and lung cancer cells.
Excessive activity of the transcription factors known as signal transducers and activators of transcription (STAT) contributes to the development and progression of malignancy in many organs. It is, therefore, important to develop new drugs to control the STATs, particularly their phosphorylation state, which is required for their transcriptional activity. Myeloma and lung cancer cells were treated with the new synthetic triterpenoid CDDO-Imidazolide, and STAT phosphorylation and apoptosis were evaluated by immunoblotting and fluorescence-activated cell sorting analysis. We now report that CDDO-Imidazolide, previously shown to be a potent agent for control of inflammation, cell proliferation, and apoptosis, rapidly (within 30-60 minutes) and potently (at nanomolar levels) suppresses either constitutive or interleukin-6-induced STAT3 and STAT5 phosphorylation in human myeloma and lung cancer cells. Furthermore, in these cells, CDDO-Imidazolide also up-regulates critical inhibitors of STATs, such as suppressor of cytokine signaling-1 and SH2-containing phosphatase-1 (a tyrosine phosphatase). Moreover, gene array studies reported here show that CDDO-Imidazolide potently regulates the transcription of important genes that are targets of the STATs. Our new data thus show that CDDO-Imidazolide is a potent suppressor of STAT signaling and provide a further mechanistic basis for future clinical use of this agent to control inflammation or cell proliferation.